Cardiovascular risk (CVR) stratification in patients with arterial hypertension is essential. Few data are available on CVR factors (CVRFs), hypertensive target organ damage (TOD) and overall CVR in medical outpatients with newly detected arterial hypertension. General medical patients entering the Medical Outpatient Department of the University Hospital Basel, Switzerland, were screened for elevated office blood pressure (OBP of 4140/90 mm Hg). Patients with newly detected arterial hypertension (elevated OBP at two consultations) underwent a work-up that included fundoscopy, urinalysis, ambulatory blood pressure (ABP) monitoring, ECG and echocardiography. CVR was calculated according to the 1999/2003 World Health Organization/International Society of Hypertension (WHO/ISH) guidelines. A total of 2615 outpatients were screened. Of 580 patients with elevated first OPB, 207 were treated for hypertension, 98 refused to participate, 8 were early dropouts and 36 had a normal second OBP. Data from 212 patients were analyzed (mean age 53 ± 14 years). The first and second OBP readings were 162 ± 6/100 ± 6 and 153 ± 14/96 ± 9 mm Hg, respectively. Mean ABP was 134 ± 12/83 ± 9 mm Hg, and sustained hypertension was found in 76.9% of patients. Among patients with hypertension according to OPB monitoring, 61.3% had 1 or 2 CVRFs, and 33.0% had X3 CVRFs. Evidence of TOD, diabetes or associated clinical conditions (ACCs), such as renal or cardiovascular disease, was found in 26.4, 5.6 and 7.1% of patients, respectively. In terms of CVR, 2.4% of patients were at low risk, 25.9% at medium risk and 71.7% at high risk. No differences existed between white coat and sustained hypertensives regarding CVRFs, TOD or ACCs. Comprehensive analysis in patients with newly detected arterial hypertension revealed a surprisingly high prevalence of CVRFs, TOD and ACCs, indicating high CVR in the majority of these patients.
INTRODUCTION
The aim of antihypertensive treatment is to prevent adverse cardiovascular events. As the absolute benefit of treatment depends mainly on pretreatment cardiovascular risk (CVR), it is the main determinant for the decision to start blood pressure-lowering therapy in patients with hypertension. 1,2 The 1999 World Health Organization/International Society of Hypertension (WHO/ISH) guidelines for the management of hypertension included for the first time individual risk stratification in the antihypertensive treatment schedule. 3 According to these guidelines, immediate drug therapy for grade 1 and 2 hypertension is recommended only for patients with an estimated risk of cardiovascular events above 20% over the next 10 years. Grade 1 and 2 hypertensives at lower risk may be monitored for up to 1 year without blood pressure-lowering therapy.
The WHO/ISH guidelines for the management of arterial hypertension define high-risk patients who will require immediate antihypertensive therapy as having the office blood pressure (OBP) values of X180/110 mm Hg, X3 cardiovascular risk factors (CVRFs), evidence of target organ damage (TOD) such as microalbuminuria, left ventricular hypertrophy (LVH) or hypertensive retinopathy grade III/IV, or evidence of associated clinical conditions (ACCs) such as diabetes mellitus or cardiac, cerebral or renal disease. 1,3 Microalbuminuria and LVH are common findings in essential hypertension and are, in addition, independent CVRFs. 4, 5 Estimates of the prevalence of LVH in essential hypertension range from 12 to 70% depending largely on the measurement technique used. [6] [7] [8] [9] [10] Standard ECG has a low sensitivity to detect increased left ventricular mass, despite the use of a variety of criteria. 11, 12 Nevertheless, the use of echocardiography is not recommended as a standard procedure in patients with newly detected hypertension, mainly because of limited availability and increased cost. Testing for microalbuminuria, although an established marker of hypertensive organ damage, [13] [14] [15] is not yet routinely performed in clinical practice, 4 and its usefulness has even been challenged recently. 16 Detection of microalbuminuria or LVH affects therapeutic decisions mainly in patients at low or moderate risk, because immediate drug treatment is indicated under these circumstances. Previous studies showed that echocardiography modifies the risk classification in up to 29% of patients, therefore identifying a considerable number of patients requiring immediate drug treatment. [17] [18] [19] A similar effect on risk stratification was described when data on microalbuminuria were applied in the risk stratification of hypertensive patients. 20 However, most of these studies used elevated OBP for the definition of hypertension. Ambulatory blood pressure (ABP) monitoring is a very useful tool for improving risk stratification in patients with hypertension. 21, 22 In fact, ABP was found to be correlated more strongly with TOD score than was OBP. 23 Furthermore, these studies were performed in selected patient populations with a previously established diagnosis of arterial hypertension. Very few data are available on the distribution of blood pressure, the prevalence of CVRFs, TOD and ACCs in an unselected general medical outpatient population with newly detected arterial hypertension. It is not clear whether risk stratification yields similar results in a group of unselected patients with definite hypertension and to what extent the individual parameters contribute to risk stratification.
Therefore, the aim of this study was to assess the current distribution of office and ambulatory blood pressure as well as CVRFs, TOD and ACCs in a general medical outpatient population admitted over 1 year to a medical outpatient department. An additional aim was to analyze the effect of the currently recommended diagnostic approach on CVR stratification and the contribution of consecutive diagnostic steps, especially the value of echocardiography and microalbuminuria, for risk stratification in unselected primary care patients with newly detected arterial hypertension.
METHODS Setting
The study was conducted in the Medical Outpatient Department of the University Hospital Basel, Switzerland. This department provides primary care for general medical patients. Most are treated as walk-in patients, and approximately 20% are referred by general practitioners for a second opinion or for interdisciplinary ambulatory care. All patients are routinely seen by third-or fourth-year residents, who are supervised by an attending physician board certified in Internal Medicine.
Study population
All adult general medical patients entering the Medical Outpatient Department of the University Hospital Basel between April 2001 and March 2002 were screened for elevated OBP values by a hypertension clinic nurse. A minimum of two blood pressure readings were obtained, with the patient in a sitting position after at least 5 min of rest in a quiet environment, using appropriately sized blood pressure cuffs. Patients with elevated OBP at the first visit underwent further clinical work-up.
Patients referred to the outpatient hypertension clinic were considered to be preselected and were not included. Further exclusion criteria were pretreated hypertension, treatment with blood pressure-lowering medication for reasons other than hypertension, absence of informed consent, severe concomitant illness with the exception of diabetes mellitus, and compelling indications for echocardiography, for example, suspected pericarditis, heart failure or heart murmur suggesting valvular heart disease. The study protocol was approved by the local ethical committee, and all participants gave written informed consent. 
Grading of OBP

ABP measurement
In addition to standard procedures, 24-h ABP monitoring using validated devices (Spacelabs, Switzerland, and Mobilograph, Stolberg, Germany) was performed in all patients after the second visit when OBP at this visit exceeded 140 mm Hg (systolic) or 90 mm Hg (diastolic). Normal ABP monitoring values were defined as a mean daytime ABP of o135/85 mm Hg. Variables for risk stratification included CVRFs such as age, gender, smoking status, family history with respect to premature cardiovascular disease, total cholesterol levels (46.5 mmol l -1 was considered elevated), body mass index and level of physical activity. Physical inactivity was defined as no physical activity or physical activity on a less than weekly basis. TOD was considered when microalbuminuria was present upon urinalysis, when evidence of LVH was found in the standard 12-lead ECG or when hypertensive retinopathy grade III or IV was detected by fundoscopy. ACCs were considered with a positive history or clinical signs and symptoms of diabetes mellitus or cardiovascular, renal, cerebrovascular or peripheral vascular disease.
Grading of CVR
In addition, all patients underwent echocardiography for quantification of left ventricular function and mass.
CVR was calculated from these parameters according to the 1999 and 2003 WHO/ISH guidelines. 1, 3 Screening for TOD Microalbuminuria. Renal TOD was evaluated using microalbuminuria; that is, an albumin excretion that exceeds the normal range (420 mg l -1 ) but is below the minimum level of detection by standard urinary dipsticks (usually o200 to 300 mg l -1 ). Microalbuminuria was assessed using quantitative assays to measure the albumin/creatinine ratio. Creatinine concentrations in urine specimens were measured using enzymatic methods (Wako, Pure Chemical Industries, Osaka, Japan) with a chemistry analyzer (Hitachi 917, Tokyo, Japan). Albumin concentrations in urine specimens were determined using nephelometric methods (Beckman Coulter, Brea, CA, USA). Microalbuminuria, as a marker for renal TOD, was defined as an albumin/creatinine ratio of 42.26 mg mmol -1 in a clean midstream sample. 24 Left ventricular hypertrophy. Electrocardiography: Standard 12-lead ECG was performed in all patients upon entry into the study. The Sokolow-Lyon Index 25 and Cornell voltage product were calculated using the following formulas 26 :
Sokolow-Lyon index: S V1 ðmVÞ+R V5 ðmVÞ Cornell voltage product: [R AVL ðmVÞ+S V3 ðmVÞ+8ðin womenÞÂQRSðmsÞ Electrocardiographic LVH was defined as a Sokolow-Lyon Index of 43.5 mV or Cornell voltage product of 42440 mmÂms. 25, 26 Risk stratification in hypertension T Dieterle et al Echocardiography: All patients underwent transthoracic echocardiography using a Philips Sonos 5500 ultrasound system (Philips Switzerland, Zurich, Switzerland). Echocardiographic exams were performed by one of two experienced cardiologists and were stored on magneto-optical disks for offline analysis. Dimensions of interventricular septum thickness, posterior wall thickness and end-diastolic diameter were measured according to the guidelines of the American Society of Echocardiography 27 by one of two experienced cardiologists blinded to patient name and clinical data. Left ventricular mass (LVM) was calculated according to the following formula: 28 LVMðgÞ ¼ 0:8Âð1:04ÂðIVSth+PWth+EDDÞ 3 ÀEDD 3 Þ+0:6Þ
where IVS is interventricular septum thickness, PW is posterior wall and EDD is end-diastolic diameter. LVM was normalized to body surface area (LVM index), and echocardiographic LVH was defined as a LVM index of 4134 g m -2 for men and 4110 g m -2 for women. 28 Great care was taken to achieve optimal tracing quality.
Statistics
Standard descriptive analyses were undertaken. Data are presented as means±s.d. unless otherwise stated.
According to estimated future CVR, study patients were classified into three categories: low-risk, medium-risk or high-risk patients. 1,3 First, medical history, including CVRFs and the results of the ECG and other clinical and routine laboratory exams, were considered for purposes of risk stratification. Then, the presence or absence of microalbuminuria or echocardiographic LVH was added, and the proportional contribution of each parameter to the risk stratification model was calculated. Finally, risk stratification was calculated including all available data.
Comparisons between patients with sustained and white coat hypertension were performed using the Mann-Whitney U-test or independent samples t-test where applicable. Distribution of risk factors and overall CVR were compared between groups using the Kolmogorov-Smirnov test.
A P-value of o0.05 was considered to be statistically significant. Statistical analyses was performed using Microsoft Excel 2002 (Microsoft, Redmond, WA, USA) and SPSS for Windows version 11.0 (SPSS, Chicago, IL, USA). Elevated OBP values were found in 580 patients. Of these, 207 patients had treated hypertension, 98 patients (for example, migrants) refused participation, 5 patients were early dropouts and 36 patients had normal OBP values at their second visit. This last patient group was separately analyzed.
RESULTS
Screening
In 19 patients, data required for risk stratification were missing because of incomplete work-up, insufficient echocardiographic image quality or missing urine samples. Thus, 212 patients were included in the analysis.
Patient characteristics
Office and ambulatory blood pressure. Baseline characteristics of the study population are shown in Table 1 . Mean age was 53.2 years, ranging from 25 to 82 years. Mean OBP was 162 ± 6/100 ± 6 mm Hg at visit 1 and 153±14/96±9 mm Hg at visit 2.
Mean ABP in all patients was 134 ± 12/83 ± 9 mm Hg. Sustained hypertension, defined as daytime ABP of X135/85 mm Hg, was found in 163 of 212 patients (76.9%). Mean ABP in these patients was 138 ± 10/86 ± 6 mm Hg compared with 121 ± 7/73 ± 6 mm Hg in the remaining 49 patients classified as white coat hypertensives.
As shown in Table 2 , no significant difference was found for systolic OBP in patients with white coat hypertension when compared with sustained hypertension (P¼0.097), whereas diastolic OBP was significantly higher in sustained hypertension (P¼0.005).
According to the OBP measurements, 17.5% of all patients had stage 1 hypertension, 65.0% had stage 2 and 17.5% had stage 3 hypertension. Isolated systolic hypertension was found in 18.4% of the patients.
Although more patients with sustained hypertension in ABP measurements presented with stage 3 hypertension, the distribution of blood pressure stages did not differ significantly between patients with sustained and white coat hypertension.
Cardiovascular risk factors. The most prevalent CVRFs were physical inactivity, followed by positive family history for cardiovascular disease, smoking and hyperlipidemia. In the majority of patients (61.3%), 1 or 2 CVRFs were present. Approximately one-third of Addition of microalbuminuria. The inclusion of data on microalbuminuria increased the percentage of patients at high CVR to 66.0%. In this analysis, 2.4% of patients remained at low and 31.6% of patients remained at medium CVR. No differences were found in the distribution of risk between patients with sustained and white coat hypertension. The inclusion of microalbuminuria detected an additional 14 high-risk patients who would otherwise have been classified as being at medium CVR.
Addition of echocardiographic data. When compared with 'conventional' risk stratification, the inclusion of echocardiographic data increased the percentage of patients at high CVR to 67.4%. In addition, 2.4% of patients were at low and 30.2% of patients at medium CVR. Again, no differences were found between patients with sustained and white coat hypertension regarding the distribution of risk. The inclusion of echocardiographic data identified an additional 17 high-risk patients who would otherwise have been classified as being at medium CVR.
Addition of microalbuminuria and echocardiographic data. When compared with 'conventional' risk stratification, the inclusion of both microalbuminuria and echocardiographic data highly significantly increased the percentage of patients at high CVR to 71.7%. (P¼0.0011), whereas 2.4 and 25.9% of patients remained at low and medium CVR, respectively. No differences were found between patients with sustained and white coat hypertension regarding the distribution of risk. When compared with conventional risk stratification, the addition of both diagnostic modalities detected an additional 26 patients at high risk for cardiovascular events who would otherwise have been classified as being at medium CVR.
Contribution of elevated OBP, CVRFs or signs of TOD to the classification of high CVR
The contribution of elevated OBP, CVRFs, signs of TOD or ACCs to the classification of being at high CVR is given in Table 3 . 
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The majority of all patients (59.4%) presented with either elevated OBP stage 3 or three or more CVRFs or evidence of TOD. In six patients (2.8%), elevated OBP alone predicted a high CVR. The cluster of three or more CVRFs predicted high CVR in 11.3% of patients, irrespective of the grade of blood pressure elevation. Similarly, the presence of TOD alone led to classification of high CVR in another 26.4% of the patients. In addition, 1.9% of patients were classified as being at high CVR solely on the basis of evidence of ACCs.
Risk stratification in white coat hypertension Standard CVR stratification, including past medical history, clinical assessment, laboratory investigations and ECG, was performed in patients with white coat hypertension. Accordingly, 2.0% of these patients were classified as being at low, 49.0% at medium and 49.0% at high CVR.
With comparable rates of TOD in patients with white coat and sustained hypertension, risk stratification after addition of data regarding microalbuminuria and echocardiographic LVH did not differ significantly between the two groups. When both criteria for TOD were included in the stratification analysis, 2.0% of white coat hypertensives were classified as being at low, 36.7% at medium and 61.2% at high CVR.
There was no difference between white coat and sustained hypertension regarding the proportion of patients being at low, medium and high CVR.
Predictors for LVH in low-and medium-risk hypertensive patients
In patients classified as being at low or medium risk after stratification, including microalbuminuria status, univariate analysis was performed to define factors associated with echocardiographic LVH and high CVR. Factors associated with echocardiographic LVH were age, body mass index, OBP, score on the Sokolow-Lyon index, smoking status, level of physical activity and family history with respect to CVR.
Hypertension in patients with normal second OBP
The characteristics of patients with normal OBP at the second visit are listed in Table 4 . Patients in this group were younger and had lower ABP values when compared with patients with elevated OBP at both the first and second visits. Nevertheless, one-third of these patients were diagnosed to be hypertensive in the subsequent ABP measurement. The number and distribution of risk factors and TOD did not seem to be different when compared with patients with elevated OBP at both the first and second visits.
DISCUSSION
Arterial hypertension remains the most important risk factor for cardiovascular diseases. Decisions about treatment and optimal therapy for an individual patient should be based on overall CVR, the presence of hypertensive TOD and clinical conditions such as diabetes mellitus and cardio-or cerebrovascular disease. Therefore, current guidelines emphasize the importance of CVR stratification in patients with arterial hypertension. 1 Few data are available regarding the CVR in an unselected general medical outpatient population. Moreover, little is known about the value of various diagnostic steps recommended for CVR stratification in an individual patient. The aim of this study was to define the overall CVR in an unselected medical outpatient population with newly detected arterial hypertension. An additional aim was to define the value of different diagnostic tools for risk stratification, especially the value of urinalysis for the detection of microalbuminuria, echocardiography and ABP measurement to develop an optimal stepwise approach to diagnosing patients with arterial hypertension. Over a 1-year period, 2615 unselected consecutive general medical outpatients were screened for elevated OBP. Newly detected arterial hypertension, defined according to standard guidelines, 3 was found in 8.8% of the screened population, with the majority of patients presenting with mild-to-moderate blood pressure elevation. Approximately 60% of patients presented with one or two CVRFs, and 33% of patients had three or more such factors. Despite only mild-tomoderate blood pressure elevation in the majority of patients, a substantial prevalence of TOD was found, with electrocardiographic or echocardiographic LVH being present in 21.2 and 28.3% of patients, respectively, and microalbuminuria in 19.3% of patients. Interestingly, only about one in six patients had evidence of combined TOD, and the combination of electrocardiographic and echocardiographic LVH was present in only 17.9% of patients. The high prevalence of CVRFs and TOD is reflected by a high CVR in this unselected medical outpatient population with newly detected arterial hypertension. Taking into account all diagnostic modalities used in our study, 470% of patients were classified as being at high CVR, and only 2.4% of patients had a low CVR. 
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High prevalence of undetected arterial hypertension in a general medical patient population The prevalence of arterial hypertension in the study population was considerably lower than that recently reported by the WHO-Monica project. 29 Awareness rates for arterial hypertension were reported to be 53-68% in Switzerland. 29 Thus, given the dense primary health-care network in Switzerland, it was surprising that almost 10% of the study population had newly detected arterial hypertension according to the standard guidelines. 1, 3 It is important to note that these patients entered the Medical Outpatient Department because of problems not related to arterial hypertension, with many of them as walk-in patients who do not regularly use other primary care facilities. However, this finding underlines the importance of screening every patient for arterial hypertension, as it is the most important risk factor for cardiovascular morbidity and mortality.
High CVR in newly detected hypertensive patients
The most important finding of our study was that the majority of unselected patients with newly detected arterial hypertension in a general medical setting were at high CVR. Risk stratification using medical history and clinical and routine laboratory exams identified approximately 59% of the patients as being at high risk. The number of high-risk patients. The percentage of all patients is shown in parenthesis.
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After inclusion of data on microalbuminuria or echocardiographic LVH for risk stratification, 66 and 67.5% of patients, respectively, were classified as being at high CVR. Compared with routine risk stratification, the inclusion of both microalbuminuria and echocardiographic LVH very significantly increased the rate of patients at high CVR (to 72%), identifying an additional 13% of patients previously classified as being at low or medium risk. Several studies have analyzed the effect of microalbuminuria and echocardiographic results on risk stratification in hypertensive patients. However, these studies were restricted to pre-selected patient groups, such as patients with mild 17,30 or moderate hypertension 19 or patients admitted to hypertension clinics. 31, 32 Most studies reported relatively low rates of patients with high CVR when routine methods for risk stratification were applied. This rate increased substantially when microalbuminuria or ultrasound techniques such as echocardiography and carotid ultrasound were also taken into account. 4, 32, 33 In contrast to these previous studies, our study shows a relatively high percentage of patients at high CVR after routine evaluation. At this stage of the diagnostic process, classification as being at high risk was due to diabetes mellitus and ACCs and-most important-to the high rate of patients with three or more CVRFs besides diabetes. Besides routine risk factor assessment and treatment of ACCs, our study again shows the importance of assessing TOD in the hypertensive population. Together with data from previous studies, the results of our study emphasize the need to take all diagnostic modalities into account to obtain a reliable estimate of CVR for an individual patient.
As mentioned above, the most prevalent risk factors were lack of physical activity, family history of cardiovascular disease and smoking. Therefore, addressing and aggressively treating the modifiable risk factors in the hypertensive population will have a large effect on overall CVR, emphasizing the importance of a holistic approach to the patient with arterial hypertension.
The use of echocardiography for risk stratification As in other studies, our data show that echocardiography is especially useful for risk stratification in patients previously classified as being at low or medium CVR. 17, 19 Echocardiography identified an additional 12 of 72 patients (16.6%) at high CVR who were classified as being at low or medium risk after conventional risk stratification and urinalysis. This finding indicates that all patients at low or medium CVR after assessment of past medical history, physical status, routine laboratory analysis and urinalysis-procedures that can easily be performed in any medical office-should undergo echocardiographic evaluation for LVH.
White coat hypertension and overall CVR The most surprising finding of our study was that no difference was found between white coat and sustained hypertensives regarding the proportion of patients at low, medium and high CVR. According to risk stratification using OBP measurements, information from medical history, clinical status, laboratory assessment, ECG, microalbuminuria and echocardiography, most of the patients with white coat hypertension were at high CVR.
There is continuing debate over whether white coat hypertension is an innocent phenomenon or whether it carries an increased burden of CVR. 34, 35 From our data, we conclude that white coat hypertension is not negligible in most patients and that thorough clinical evaluation is needed to exclude TOD. Currently, guidelines do not generally recommend antihypertensive treatment in patients with white coat hypertension. However, in view of our data, a therapy decision based on the individual risk profile and the presence of TOD seems to be justified. At any rate, close follow-up is essential for subjects whom the physician chooses not to treat. Our results also emphasize the need for further studies analyzing CVR and the potential benefits of drug therapy targeted to end-organ damage in patients with white coat hypertension.
CONCLUSIONS
In summary, we have found a high rate of CVRFs, TOD and, consequently, a high overall CVR in unselected medical outpatients with newly detected arterial hypertension. Our study shows that all diagnostic modalities, including ECG, echocardiography and urinalysis, must be applied to correctly classify CVR in this patient population. In view of a majority of patients at high risk for cardiovascular events, a 'wait-and-watch' strategy may be justified only after exclusion of high CVR in an individual patient.
No significant differences regarding the number and distribution of CVRFs or the prevalence of TOD were found between sustained and white coat hypertensives, indicating a substantially greater CVR in the latter group. In summary, the data of this study underline the importance of a holistic approach to the hypertensive patient that addresses concomitant risk factors as well as TOD and existing ACCs. 
